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Plan needs to be based on the actual hydraulic needs not cost limitations

The H/H model needs to reflect evolving system performance

Continuous flow level sensing may be needed to design weir height
modifications

Localized storage needs to be evaluated to reduce smaller volume CSOs

The sizing of the pump station capacities and their impact on CSO reductions
needs to be evaluated

The life cycle costs of Gl alternatives and the expected reductions in CSO
frequency and volume needs to be evaluated

Implementation of level sensing in key satellite separate sewer systems is
needed to reduce suburban RDII

Monitor water quality to establish baseline information and determine
effectiveness of control measures

Properly calculate the CSO capture percentage given high discharge frequencies

o

BAPITSE REDIOH
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CRW Response. The Section 8 alternatives analysis evaluated the full range of

alternatives, building upon the hydraul

stations, and AWTF.

ies of the CRW interceptors, pump

iC capaci
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Wro

The Baseline LOC is the optimal starting point for the CBH,OPP

* Costis $181 million in 2017 dollars and would be implemented over 8 to 10 years
Makes the CRW system reliable and resilient and maximizes initial wet weather control

Includes priority remedial repairs to the AWTF, the interceptor system, and the collection system
* Increases hydraulic capacity of the AWTF, interceptors and pump stations to 80 MGD

* Modernizes CSO regulators to increase wet weather capture and reduce river intrusion.

* Addresses priority needs identified by the CCTV investigations within the collection system

* CSO capture would increase (from 53% to 78%), CSO frequency would be reduced
(from 12 to 95 to a range from 0 to 57) CSO duration would decrease (from 700 to 225
hours/year)

* The backlog of deferred maintenance would be caught-up and a proactive O&M
program would begin

ED_005060A_00003111-00004



Mapped Sewersheds

0 9

1.25C

1512018

Y

Figure 8.2-1: CSO Volume Capture by Catchment under the Baseline Level of Control
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Systemwide Control
Strategy 1: Increase
Conveyance/Treatment

» The Plan evaluated the entire
range of increased conveyance/
treatment hydraulic capacity
from the Baseline LoCto 0 CSO
discharges per typical year

Probable Cost
Present Walue {5 million)

54,600 . o
i Control Point 6: Expanded Regulator Capacity and :/
i Interceptor Capacity (1,320 MGD), Increased Pumping and ;
$1 400 i Treatment Capacity {1,320 MGD]) (0 Overflow Events) :
i Control Point 5; Expanded Regulator Capacity and Interceptor Capacity (820 MGD), |
! Increased Pumping and Treatment Capacity (820 MGD) (4 Overflow Events) N
Control Point 4: Expanded Regulator Capacity and Interceptor Capacity (+400 MGD), ! \
&
Increased Pumping and Treatment Capacity (520 MGD} (10 Overflow Events) :
?Ssi,ﬁﬁ{} I“.'-'-'-"-““ L L e s Rt
; Control Point 3: Expanded Regulator Capacity, Doubled Interceptor Capacity
i (240 MGD), Increased Pumping and Treatment Capacity (240 MGD) (20 \
000 i Overflow Events) p
: Control Point2: Expanded Regulator Capacity to match '
' i interceptor, Increased Pumping and Treatment Capacity i
S8U0 1 (120 MGD) (30 Overflow Events) i
g Control Point 1: Baseline Level of Control i \ sl of
5400 1 (57 Overflow Events)
, o ! . -
52 oo Affordable Levelof Control \ 1\\
! Existing {53%) !
50
R0% BB a0% £RB% FOM FEW BOM O BREM 0% 95% 100%

Percent Combined Sewer System Volume Capture
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1,600 :
> Note: Cost Uncertainty {

Decentralized Control

Strategy (Green/Grey) »1,400

* Increased Systemwide >1,200
conveyance/treatment, .
systemwide separation, o 8 $1 000
and deep tunnel storage & % ’
were least cost effective “ o

+ Satellite storage/ 2 % $800
treatment was most cost- & =
effective for CSO control E 8 )
alone & 5600

£

* Decentralized stormwater e
management was most $400 ;
cost-effective for full wet f
weather control and Affordable Level of
maximizes triple bottom 5200
line benefits

Control (2

$0
50%  55%  60%  65% 0% UB% BO0%  BBW  80%  895%  100%

Percent Combined Sewer System Volume Capture
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Comparing the Local - Decentral

Decentralized End-of-Pipe

Only controls CSOs

No multi-objective community benefits
Funded solely via sewer rates
Inflexible large projects

Beyond financial

capability constraints

B

B

B

E:

ized Control Strategies

Local - Decentralized Green/Grey
Controls CSOs and basement flooding
Supports community revitalization

Multiple funding sources available

Flexible mix of small projects

= [ntegrates with collection

system rehabilitation

g Fite finannial nanahilitu

constraints
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CRW Response. The Section 8 alternatives analysis evaluated the full range of

alternatives, building upon the hydraul

stations, and AWTF.

ies of the CRW interceptors, pump

iC capaci

Action Items/Next Steps?
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CRW Response. The H/H model is revalidated every 6
months for semi-annual reporting

» Simulated CSO discharge frequency and duration are
compared to observations of the CRW field crews

e As revisions are made to the system corresponding
revisions will be made to the model

* CBH,OPP already includes post construction monitoring
and model validation

Action ltems?

ED_005060A_00003111-00010



Potential for Real Time Control
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CRW has and will continue to evaluate such approaches.

CRW Response

ion ltems/Next Steps?

Act
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Potential for Real Time Control

CRW Response: CRW has and will continue to evaluate such approaches.

« The existing AV meters along the interceptor are sufficient to quantify
characterize existing and future flow along the interceptor

« The H/H model has proven to be fully capable to represent the impacts of the diversion weirs and
Brown & Brown regulators and is sufficient to quantify the impacts of planned structural revisions to
regulators as part of the CBH,0PP

«  CRWintends to modernize regulators and evaluate telemetry under baseline level of control

ator Chamimr In i3 Regulator Chamb
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Decentralized green-grey stormwater controls were determined to
?

be most cost-effective, with specific facilities determined through adaptive

management studies

Action Items/Next Steps

CRW Response



ti zed
Program Plan Sections 8.4.1 through 8.4.15

CRW Response: Decentralized green-grey stormwater
controls were determined to be most cost-effective, with
specific facilities determined through adaptive

management studies

= CRW’'s community greening plan (shown in the CBH,OPP for each
planning area) identifies priority sites for implementing green-grey
stormwater controls

»  Detailed planning/preliminary design studies within the collection system
will define specific project sites to control CS0s, resolve basement/street
flooding, and capitalize on neighborhood reinvestment projects.

»  Satellite storage/treatment and strategic sewer separation will be
considered where site-specific cost-effectiveness is demonstrated.

= Adaptive management will present recommendations and report on level
of control achieved

g storm events

ED_005060A_00003111-00014



CRW Response: The requested evaluation was completed
within Section 8.3.1:

* Baseline improvements were critical, limited by size of
existing pump station building/wet well

* Maximized increased pumping capacity of existing facilities

* Arange of 6 increases in pump station hydraulic capacities
were evaluated (see discussion, Topic 1):

* 80 MGD (baseline), 120 MGD, 240 MGD, 400 MGD, 700 MGD
and 1,300 MGD

* Corresponding increases in interceptor and treatment
capacities were also required

* The corresponding levels of CSO control were determined
Action Items/Next Steps?

ED_005060A_00003111-00015



2 g
8Py
5 5
Ykt
s
et
o
s
g,
By
%, “,
Hing, -
ES D] I
\.“ Gini G
ndh
o, % %
s
[
it \\\\ R\
F
g, o, 3
T S
L8 4,
g o,
o
i
i,
¢
Yt
o
B,
7 .
%3
ik
g
gl
P,
G
e
.
v, %,
gy By
Rl Y
Yy
B gy
i,
P
et g
Bt
2
Z g, et
LAYy
o, P
“ % «Mn %
\\\S\ i
gy
2 B
. o,
b4 B e
e S\c\%\w
g,
K
£y 3
St
i P
N\ﬁ\\\‘m . “\\\\\\d
Yoot i,
L) (s
Ty S
[ iy
et
R R
L2 B
\ 7
o, o
i
. ]

§
5

3
&

in
Al
s

(T
i

i
4y
S
o]
4y

Thd
b

ion Po

ISCUSS

5o
il

ey
it
s,
Fi,
Py
)

EPAD

CRW Response
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ife cycle costs for GSI

ludes the |
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ing Tool used for the CBH20PP
* The H/H Modeling analyses calculate resulting CSO control
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Stormwater N

lanag

CRW Response:

= Life Cycle Cost

&

included in Cost Performance Evaluation
and Financial Capability Assessment._

e

= Modeling Approach for GSI Stormwater
Management Performance

#

CSO reduction impacts from individual GSI
facilities is not feasible.

Best methodology is to monitor individual
facilities to confirm that the performances
meet or excead the design assumptions.

Approach successfully used in Philadelphia.

e
s

\\“‘t r o

vater Infrastructure Life Cycle Cost and

ance

Example Knee-of-the-Curve Assessment

Frogram Plan Section 8.4.5% Lower Front Street Planning Area

Probabis Tow

,//

526

58

Seume
{ Sepsration:
L e

%

35323

5% BE% % 5% B B5% 0% %% 100%
Porcent Combined Sevesy Spetem Yolume Gaplre
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Program Plan Section 8.4.5: Lower Front Street Planning Area

Existing and controlled CSO discharge CSO Events

, 10 80 40 2 0
frequency and duration values are also cotr ° *0 o
provided for each outfall

$-057 et i

€S0 Duration (hours) )
300 250 200 150 100 50 0 5-018 . a

§-017 R ‘
(< 5“01 9 i:z;z;; 5

§-057 oo _—
L 5-058

5-018

. * 5-020
5019 o e

5-0%8 G

5-020 '::faf Existing and controlled condition CSO
discharge durations tend to be short and
flashy

sedige Mfordakiel Prosumpidve
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CRW Response

 All the major points of connection from satellite systems are continuously

monitored

* The RDIl components of the suburban community have been analyzed,
quantified, and represented in the H/H model

Action Items/Next Steps?
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Wet-Weather F

OWS

= All of the major points of connection from suburban community

systems are continuously monitored
= The RDIl components of the flow have been fully ang
= Relative "leakiness™ of these collections systems is relatively

low, and flow reduction potential may he low

Table 320

mmary B0 Analysis Besu

anitary Sewer Catchment Arags

yzed

ARORER FSXTON TR

SRLTH

BRI AR
i P B |

POC 8D o018 D018 RGN €%

POE MY DRHIREE] URE PR 00068 ERERLE .54

PEXL 32 EREI N RRHErR R (0538 Ly
POOL MI1BY O3S D3R D538 0216 0.78

Figure 321 Interceptor and Suburkan Commurnity Boint of Connection Monitoring Sites
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EPA Discussion Point.

3§

iy

CRW Response: PA-DEP’s water quality sampling program along the Susquehanna River
established and documented baseline conditions.

* Modeling of the system will confirm performance of
the implemented control measures.

e Water quality compliance is a long term issue and will
be assessed after all measures are implemented.

* Merits further discussion at that time.

Action Items/Next Steps?
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CRW Response:

B

Small CSO catchments: CRW system size is similar
to Lancaster but 12X as many regulators and
outfalls, leading to short times of concentration,
high peaks, and minimal flow attenuation/storage

In existing conditions, Brown & Brown regulators
and small orifice plates limit capture of small
intense events

In planned Baseline Condition, more flow reaches
the interceptor after regulator improvements but
many CSO regulators are close to the crown of the
interceptor so when interceptor reaches capacity
CSOs are activated because of backflow
prevention devices activating

The periods are often brief (<2 hours) as the peak
works its way through the system and volumes
are small because of the small catchments
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Equal to or Smaller
than 1 Stormwater
Inlet Pipe Connection
to Trunk Sewer
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CRW Response:

S
Capture Methodology Rainfall
«  Performed at each CSO regulator
« Start when trunk sewer flow > 105% of 3 ; Stop start  Stop
* & ‘
Dry Weather at each time step e overfl
, " o verflow ——
(accounts for diurnal, daily, and @
- e
seasonal variability) E ... Qverflow Threshold
b
» Stop when CS0 ceases or flow < 105% Captured
Combined Sewage
> 105% Dry
Weather Flow i i . DryWeather Flow

Time
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Plan needs to be based on the actual hydraulic needs not cost limitations
The H/H model needs to reflect evolving system performance

Continuous flow level sensing may be needed to design weir height
modifications

Localized storage needs to be evaluated to reduce smaller volume CSOs

The sizing of the pump station capacities and their impact on CSO reductions
needs to be evaluated

The life cycle costs of Gl alternatives and the expected reductions in CSO
frequency and volume needs to be evaluated

Implementation of level sensing in key satellite separate sewer systems is
needed to reduce suburban RDII

Monitor water quality to establish baseline information and determine
effectiveness of control measures

Properly calculate the CSO capture percentage given high discharge frequencies

o

BAPITSE REDIOH
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